(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(45) Date of publication and mention 
of the grant of the patent: 
19.09.2001 Bulletin 2001/38 

(21) Application number 96944782.0 

(22) Date of filing: 10.12.1996 



(H) EP 0 819 367 B1 

EUROPEAN PATENT SPECIFICATION 

(51) mtci7: H05B 37/02 



(86) International application number: 
PCT/US96/19619 

(87) International publication number: 

WO 97/22230 (19.06.1997 Gazette 1997/26) 



(54) MISSILE LAUNCH AND FLYOUT SIMULATOR 

Rugkdrperstart- und Flugsimulator 

SIMULATEUR DE LANCEMENT ET DE VOL DE MISSILE 



(84) Designated Contracting States: 
BE DE GB NL 

(30) Priority: 11.12.1995 US 570036 

(43) Date of publication of application: 
21.01.1998 Bulletin 1998/04 

(73) Proprietor Northrop Grumman Corporation 
Los Angeles, California 90067-2199 (US) 

(72) Inventor: STRONG, Maurice, Leroy, III. 
Wheeling, IL 60090 (US) 



(74) Representative: 

Smulders, Theodoras A.H J., Ir. et al 
Vereenlgde 
Postbus 87930 
2508 DH Den Haag (NL) 



(56) References cited: 
FR-A-2 723 190 
US-A-4173 777 
US-A-5 012 250 



GB-A-2 081 546 
US-A-4 864146 
US-A- 5 336 894 



m 

(D 
CO 

O) 

oo 
o 

Q. 
LU 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1 ) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



EP 0 819 367 B1 



Description 



[0001 1 The present invention relates to an apparatus 
for simulating emissions of an incoming missile as 
sensed by a missile launch detection and tracking sys- 
tem, the apparatus comprising: an emitter capable of 
producing levels of radiation in proportion to an amount 
of current flowing to the emitter, wherein the emitted lev- 
els simulate the emissions of the incoming missile; cur- 
rent source means for controlling the amount of current 
flow to the emitter dependent upon a voltage level input 
into the current source means; and means for generat- 
ing the voltage level. 

[0002] More particularly, the present invention relates 
to a Missile launch and Flyout Simulator (MLFS) which 
mimics the ultraviolet (UV) emissions of a missile and 
launch and the changing infrared (IR) signal of the mis- 
sile in flight. The invention further relates to a method 
for simulating emissions of an incoming missile as 
sensed by a missile launch detection and tracking sys- 
tem, the method comprising the steps of: emitting levels 
of radiation in proportion to an amount of current flowing 
to an emitter, wherein the emitted levels simulate the 
emissions of the incoming missile; controlling the 
amount of current flow to the emitter dependent upon a 
voltage level input into the current source means. 
[0003] As is well known, various missile systems have 
been developed for ground-based and airborne launch 
applications. Coincident with the development of these 
missiles has been the development of various missile 
launch detection and tracking systems used to detect 
the launch and track the course of an incoming missile. 
Of particular interest in regards to the present invention 
are those systems which employ a wide quadrant sen- 
sor to detect a missile launch by sensing a UV radiation 
burst thereafter switching to a fine tracker to track the 
missile via its IR signature. These types of miss.le 
launch detection and tracking systems are employed in 
a variety of applications. For example, one important ap- 
plication involving these systems is an electronic coun- 
ter measure or missile jamming device. Such devices 
are typically used to detect the launch of a missile track 
its course toward the target, and misdirect or otherwise 
disable the missile. 

[0004] The proliferation of missile launch detection 
and tracking systems has created a need for simulators 
which emulate the flight Of a missile. Such a simulator 
is known from the U.S. patent 4,173,777. Without the 
use of a simulator, actual missiles (or flight-capable 
dummy versions thereof) would have to be launched in 
order to develop, test and train personnel in the use of 
the system. The associated costs, safety concerns, and 
in some cases the impracticality of actually launching a 
missile or dummy for the aforementioned tasks has dic- 
tated that missile simulators be employed in their stead. 
[0005] In order for a missile simulator to effectively 
emulate an actual missile for the above-described 
launch detection and tracking systems, it must simulate 



the three general stages of a missile's flight, namely, the 
launch phase, the powered flight phase, and the post 
burnout phase. The launch phase consists of the ignition 
of the missile's rocket motor and its egress from its 
5 launch platform. This phase is marked by the production 
of a large plume which characteristically exhibits detect- 
able amounts of UV radiation. The powered flight phase 
is that portion of the missile's flight in which its motor is 
active. This phase is characterized by a large IR signa- 
ls ture resulting from the burning motor. In addition, during 
this phase the IR signature increases as the missile 
moves toward its target, which is typically near the mis- 
sile launch detection and tracking system. Finally, the 
post-bum out phase is that portion of the missile's flight 
is occurring after its motor has burned out or been shut 
down. This phase is characterized by a rapidly decreas- 
ing IR signature corresponding to the missile cooling 
down. The post burnout phase IR signature eventually 
stabilizes out at a small IR level primarily caused by air 
20 friction. 

[0006] The present invention is directed at a Missile 
Launch and Flyout Simulator (MLFS) for simulating the 
UV and IR flight characteristics of a missile throughout 
its launch, powered flight and post burnout phases. An 
25 intended objective of the present invention is to provide 
a simulator which produces a UV output to simulate the 
launch of a missile, and an IR output to simulate the 
powered flight and post burnout phases of the missile's 
flight. In addition, it is intended that the IR output ramp 
so up in intensity during the simulated powered flight phase 
before dropping off to a simulated post burnout phase 
level A further objective of the present invention is that 
the simulator be programmable such that the duration 
of the emulated powered flight time can be vaned to 
35 match the missile being simulated. Another objective is 
that the maximum and minimum IR intensities be pro- 
grammable to facilitate mimicking the characteristics of 
the missile's motor and its post burnout signature. It is 
also an objective of the invention that the rate at which 
40 the IR intensity increases be programmable so as to 
simulate different speeds of missile convergence to its 
target. And finally, it is an objective of the present inven- 
tion that the simulator be portable and capable of being 
remotely triggered so that it can be used in isolated lo- 
45 cations or on moving platforms. 

[0007] Specifically, the foregoing objectives are ob- 
tained by a simulator apparatus according to the pream- 
ble of claim 1 , characterized in that the emissions are in 
the ultraviolet (UV) and in the infrared (IR) zone of the 
so electromagnetic spectrum, and that the voltage level 
represents a missile UV and IR profile signal, said signal 
comprising, a ramping portion having a substantially lin- 
early increasing voltage level rising to a prescnbed max- 
imum voltage level over a prescribed time period, and 
55 a constant portion following the ramping portion and ex- 
hibiting a prescribed minimum voltage level. These 
emitted levels of UV and IR simulate the emissions of 
the incoming missile, as discussed above. The simula- 
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tor also has a current source for controlling the amount 
of current flow to the emitter dependent upon a voltage 
level of a missile UV and IR profile signal input into the 
current source. The aforementioned signal is generated 
by the simulator, and includes a ramping portion having ^ 
a substantially linearly increasing voltage level rising to 
a prescribed maximum voltage level over a prescribed 
time period and a constant portion which follows the 
ramping portion, and exhibits a prescribed minimum 
voltage level. ' 
[0008] The foregoing objectives further are obtained 
by a method according to the preamble of claim 26, 
characterized in that the emissions are in the ultraviolet 
(UV) and in the infrared (IR) zone of the electromagnetic 
spectrum, and that the voltage level represents a missile 1 
UV and IR profile signal, said signal comprising, a ram- 
ping portion having a substantially linearly increasing 
voltage level rising to a prescribed maximum voltage 
level over a prescribed time period, and a constant por- 
tion following the ramping portion and exhibiting a pre- * 
scribed minimum voltage level . 
[0009] Preferably, the portion of the simulator which 
generates the missile UV and IR signal is capable of ad- 
justably setting the prescribed minimum voltage level, 
the prescribed maximum voltage level, and the pre- 
scribed time period. In this way, a minimum IRsignature 
of various missiles, which is exhibited during a post 
burnout phase of its flight, can be simulated by adjusting 
the minimum voltage level. Similarly, a maximum IR sig- 
nature of various missiles, which is exhibited during a 
powered flight phase at a predetermined distance from 
the missile launch detection and tracking system, can 
be simulated by adjusting the maximum voltage level, 
and the powered flight phase duration associated with 
various missiles can be preset by adjusting the pre- 
scribed time period. Additionally, the current source is 
preferably adjustable so that the amount of current flow 
to the emitter can be either increased at the same rate 
as, increased more quickly than, or increased more 
slowly than, the voltage of the missile UV and IR profile 
signal. This allows the aforementioned speed of missile 
convergence to be simulated. 
[001 0] Further, it is preferred that a triggering device 
be included in the simulator which initiates the ramping 
portion of the missile UV and IR profile signal upon a 
command from a user at a remote location. This trigger- 
ing device could be a simple switch located at the re- 
mote location which is activated by the user to initiate 
the ramping portion of the signal, or it could be a wireless 
receiver which activates the ramping portion in re- 
sponse to a wireless communication from the user. The 
simulator could also include both type of triggering de- 
vices, if desired. 

[001 1 ] The simulator can also include a self contained 
power source, thereby making it portable. This facili- 
tates the use of apparatus at isolated locations as will 
often be required when evaluating a missile launch de- 
tection and tracking system. Specifically, the self con- 



tained power source might employ batteries. 
[0012] The simulator operates by emitting UV radia- 
tion at a level exceeding a launch detection threshold of 
the missile launch detection and tracking system when- 
ever the current flowing to the emitter depends upon a 
launch voltage level exhibited by the ramping portion of 
the missile UV and IR profile signal. This simulates the 
launch of the missile. In addition, increasing IR radiation 
levels are emitted, which are proportional to a rise in 
current flow, and which are in turn dependent on the rise 
in voltage of the ramping portion of the missile UV and 
IR profile signal. These increasing IR radiation levels, 
after the launch voltage level is exceeded, simulate the 
increasing IR signature of the incoming missile during 
its powered flight phase. The simulator also emits IR ra- 
diation at a level simulating a minimum IR signature as- 
sociated with a post burnout phase of the missile when- 
ever the current flowing to the emitter depends solely 
on the constant portion of the missile UV and IR profile 
signal. However, this minimum post burnout emission 
level is preferably preceded by the emitting of gradually 
decreasing IR radiation to simulate a cooling phase of 
a missile following an end of its powered flight phase. 
This cooling phase would be simulated whenever the 
current flowing to the emitter depends on a portion of 
the missile UV and IR profile signal corresponding to the 
transition from the maximum voltage level of the ramp- 
ing portion of the signal to the minimum voltage level of 
the constant portion of the signal. 
[001 3] in addition to the just described benefits, other 
objectives and advantages of the present invention will 
become apparent from the detailed description which 
follows hereinafter when taken in conjunction with the 
drawing figures which accompany it. 

DESCRIPTION OF THE DRAWINGS 

[001 4] The specific features, aspects, and advantag- 
es of the present invention will become better under- 
stood with regard to the following description, appended 
claims, and accompanying drawings where: 

FIG. 1 is a block diagram of a missile launch and 
flyout simulator in accordance with the present in- 
vention. 

FIG. 2 shows preferred circuitry for the timer circuit 
block of Fig. 1. 

FIG. 3 shows preferred circuitry for the ramp gen- 
erator and post burnout level circuit blocks of Fig. 1 . 

FIG. 4 shows preferred circuitry for the summingcir- 
cuit block of Fig. 1 . 

FIG. 5 shows preferred circuitry for the current 
source circuit block of Fig. 1 . 
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FIG. 6 is a timing diagram showing voltage over 
time for the various signals produced by the circuitry 
of Figs. 2-4. 

FIG. 7 is a diagram plotting current over time 
through the UV/IR source of Fig. 1 , as controlled by 
the circuitry of Fig. 5 for three different gain condi- 
tions. 

BEST MODES FOR CARRYING OUTTHE INVENTION 

[001 5] Fig. 1 depicts, in simplified block diagram form, 
the basic elements which make up the preferred embod- 
iment of a Missile Launch and Ftyout Simulator (MLFS) 
in accordance with the present invention. The depicted 
simulator 1 0 includes a timer 1 2 which is used to control 
the simulation of the launch and powered flight phases 
of the missile. The timer 12 generates a signal whose 
duration is preferably adjustable. The initiation of the 
timer signal is used to simulate the launch of a missile, 
and the duration of the signal is used to simulate the 
period of time that the missile's motor is active or burning 
(as will be discussed later). By adjusting the duration of 
the timer signal, various missiles having different pow- 
ered flight times can be simulated. 
[0016] Although the timer 12 could be triggered in 
many different ways, it is preferred that the triggering be 
accomplished by a negative going edge in a signal fed 
into the timer 12. One version of this preferred embod- 
iment of the simulator 1 0 employs a switch 1 4 to create 
the aforementioned negative going edge. As can be 
seen in Fig. 1 , when the switch 14 is activated, the volt- 
age signal f^cc) feed int0 * e timer 12 te pul,ed down ' 
thus creating a negative going edge in the signal. The 
resistor 15 is chosen to ensure a clearty defined nega- 
tive going edge is created in the signal, i.e. one well with- 
in the selected low logic level range for the circuit. Neg- 
ative edge triggering is preferred because it is desirable 
to initiate the simulator 1 0 remotely, for example, from 
up to 1000 feet away. It is much more reliable to mo- 
mentarily pull down the voltage of a signal fed into the 
timer 12 via a resident voltage source, than it would be 
to attempt to create a high logic level or positive going 
edge with a remote power supply. The voltage drop that 
would occur in the lines connecting a remote power sup- 
ply to the simulator 10, as well as noise that could be 
introduced in the circuit, would make the latter scenario 
much less reliable. 

[0017] The simulator 1 0 can also include an receiver 
16 that generates the necessary negative going edge 
upon receipt of a remotely sent command from a user. 
Receivers capable of performing this task are well 
known and so will not be described in detail herein. The 
receiver 1 6 can be included in addition to the aforemen- 
tioned switch 1 4, or in lieu of it. If both a receiver 1 6 and 
switch 14 are employed (as shown in Fig. 1), a diode 20 
is used to isolate the receiver 1 6 from the voltage source 
signal to prevent any interference. This dual activation 



scheme allows the timer 1 2 to be triggered by either the 
switch 14 or the receiver 16, whichever is preferred. 
[0018] A preferred circuit implementation of the timer 
12 is shown in Fig. 2. A 54C221 monostable vibrator 
5 1 00 is employed. This monostable 1 00 is triggered by a 
negative going edge in the signal from the aforemen- 
tioned receiver or momentary switch fed into the "A" 
port. A fixed capacitor 1 02 and variable resistor 1 04 are 
also connected to the monostable 1 00 in such a way as 
w to preset the count duration, and so the duration of a low 
logic level signal output from the "Qbar" port. The signal 
output from the "Qbar" port has a high logic level voltage 
before the monostable 1 00 is triggered, and a low logic 
level voltage after triggering. The aforementioned ca- 
ts pacitor 1 02 and variable resistor 1 04 are chosen so as 
to produce the low logic level signal output for a desired 
range of duration times. The resistance of the variable 
resistor 1 04 is varied to adjust the signal duration to a 
specific period of time required for the particular missile 
20 being simulated (e.g. on the order of 10 seconds for 
some missile simulations). 

[001 9] The aforementioned triggering and timing sig- 
nals are depicted in the first and second lines of the tim- 
ing diagram provided in Fig. 6. As can be seen the neg- 
25 ative going edge of the triggering signal causes the tim- 
ing signal to go low for a preset period of time. 
[0020] The timer signal, once initiated, is fed into a 
programmable ramp generator circuit 18, as shown in 
Fig. 1 . This circuit 1 8 produces a signal for the duration 
30 of the timer signal which progressively increases in volt- 
age to a prescribed maximum. When the timer signal is 
terminated, the signai from the ramp circuit 18 termi- 
nates, as well. As will be discussed in more detail later, 
the just-described ramping signal is used to produce an 
35 |R output from the simulator 1 0 which emulates the IR 
profile of an incoming missile during its powered flight 
phase. The increasing voltage represents the increas- 
ing IR signature of the missile as it gets closer to the 
launch detection and tracking system, and the maxi- 
40 mum voltage corresponds to the maximum IR radiation 
expected to be seen by the system at an predetermined 
minimum distance for the missile being emulated. For 
example, in the case where the missile launch and flight 
path is being monitored by a missile jamming system, 
45 this expected maximum would typically correspond to a 
missile passing no closer than 1 or 2 kilometers from 
launch detection and tracking device. The aforemen- 
tioned prescribed maximum voltage level output by the 
ramp circuit 18 is preferably adjustable. This enables, 
so the ramp circuit 1 8 to generate a signal which can ulti- 
mately produce a maximum IR emanation from the sim- 
ulator 1 0 which corresponds to a variety of missiles with 
different maximum IR signatures. 
[0021] The next component of the simulator 1 0 to be 
55 discussed, with reference to Fig. 1 , is the post burnout 
level circuit 22. This circuit 22 supplies a DC signal hav- 
ing a constant voltage level, and performs several func- 
tions. First, the signal is used to produce an IR output 
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from the simulator 10 which simulates the minimum IR 
signature of a missile after the motor has burned out or 
shut down. The aforementioned constant voltage level 
is preferably adjustable so as to emulate the post bum- 
out IR levels of a variety of missiles, in order to accom- 
plish the aforementioned task, the signal from the post 
burnout level circuit 22 is summed with the ramping sig- 
nal from the ramp circuit 18, via a summing circuit 24. 
Accordingly, during the time the ramping signal is being 
produced, the post burnout level signal is added to it, 
thereby producing a pedestal voltage level from which 
the ramping voltage builds. Since this pedestal voltage 
exists, although typically quite small in comparison to 
the ramping signal (e.g. one-tenth or less), part of the 
I R radiation ultimately produced by the simulator 1 0 dur- 
ing the simulated powered flight phase will be associat- 
ed with it. If necessary, the maximum ramp signal volt- 
age should be chosen to take this pedestal voltage into 
account. After the timer signal terminates, thus termi- 
nating the ramping signal, only the post burnout level 
signal will remain, thus the output of the summing circuit 
24 will solely reflect this post burnout signal level. As 
mentioned above, the IR output from the simulator 10 
when only the post burnout level signal is present sim- 
ulates the minimum IR signature expected from a mis- 
sile after its motor has burned out or been shut down. It 
is noted that the post burnout IR signature of a missile 
is relatively small and typically occurs when the missile 
is at its closest point to the missile launch detection and 
tracking system. It has been found that there is no need 
to vary the IR output of the simulator 10 at this stage 
because the IR signature of a missile, as viewed from 
the system, does not change significantly. It is also not- 
ed that the post burnout level circuit preferably produces 
a signal whenever the simulator is powered. Thus, not 
only is the signal generated during the simulated launch , 
powered flight and post burnout phases of the missile, 
but also prior to the launch phase (i.e. the initiation of 
the timer signal). The post burnout signal prior to the 
initiation of the timer 12 is used to warm up the UV/IR 
source 28, as will be discussed in more detail in con- 
junction with a description of this source. 
[0022] Fig. 3 illustrates a preferred implementation of 
the ramp generator circuit 1 8 and the post burnout level 
circuit 22. The output from the timer is fed into the gate 
of an enhancement mode MOSFET switch 106 (e.g. 
IRFF1 1 0). The drain of the switch 1 06 is tied to the sim- 
ulator's voltage source (V cc ) through an appropriate re- 
sistor and a RC circuit having a fixed capacitor 108 in 
parallel with a variable resistor 110. The source of the 
switch 1 06 is tied to the other side of the RC circuit and 
to the simulator ground. This portion of the circuit cor- 
responds to the aforementioned ramp generator 18. 
During the time that the timer signal is high, the MOS- 
FET 1 06 is active and the RC circuit is discharged. How- 
ever, when the timer is triggered and the timer signal 
goes low, the MOSFET 106 is deactivated and the ca- 
pacitor 108 of the RC circuit is allowed to charge. This 



produces a ramping signal at the output of the RC circu it. 
The variable resistor 110 is adjusted to set the desired 
maximum voltage of the ramping signal by varying the 
resistance until the desired maximum voltage is reached 

5 just at the end of the timer's low voltage signal period. 
It is noted that the capacitor 108 and variable resistor 
1 1 0 values should be chosen so that the desired maxi- 
mum occurs in the linear portion of the voltage ramp cre- 
ated by the RC circuit. This ensures a predictable ap- 

w proximation of a linear response. The preferred post 
burnout level circuit 22 has a variable resistor 112 con- 
nected on one side to the simulator's voltage source 

(Vcc) and on tne otner side t0 an 0Ut P ut node 1 1 4 which 
is also connected to a fixed resistor 1 1 6. The side of the 
is fixed resistor 116 opposite the output node 114 is con- 
nected to simulator ground. The variable resistor 112 
and fixed resistor 11 6 are chosen so as to produced the 
a signal having the desired range of post burnout level 
voltages at the output node 114. The variable resistor 
20 112 would be adjusted to produce the specific voltage 
level which will ultimately produce the particular mini- 
mum post burnout IR signature of the missile being sim- 
ulated. The output of the ramp generator circuit 18 is 
also connected to the output node 1 1 4 of the post bum- 
25 out level circuit 22 through an appropriate resistor 1 1 8. 
[0023] The preferred implementation of the summing 
circuit 24 is shown in Fig. 4. It consists of a summing 
amplifier 120 having its non-inverting input connected 
to the output node 114 of the post burnout level circuit 
30 22 (of Fig. 3) and an appropriate feedback circuit con- 
nected to the inverting input. This configuration not only 
sums the signals from the ramp generator circuit 1 8 and 
post burnout level circuit 22, but also acts as a buffer. 
The feedback resistors 1 22, 1 24 are chosen to provide 
35 a gain of unity. 

[0024] The above-described ramp generator, post 
burnout level, and summing circuit output signals are il- 
lustrated as the third, fourth and fifth lines, respectively, 
in the timing diagram of Fig. 6. As can be seen, the ram- 
40 ping signal starts increasing in voltage from 0 volts to 
the desired maximum (e.g. 1 0 volts) at the beginning of 
the low voltage period of the timing signal and returns 
to 0 volts at the end of this low voltage period. The post 
burnout level signal (shown in the fourth line) remains 
45 at a constant voltage just above 0 volts (e.g. 1 volt) for 
the entire time the simulator is powered. When com- 
bined in the summing circuit, the resulting signal (shown 
in the fifth line) starts out at the low voltage level asso- 
ciated with the post burnout level signal, ramps up from 
50 this low voltage level to a maximum during the "low 1 ' tim- 
ing signal period, and then drops back down to the lower 
voltage level for the remaining portion of the timing se- 
quence. 

[0025] Referring once again to Fig. 1 , it can be seen 
55 that the signal output from the summing circuit 24 is in- 
put into a voltage controlled current source circuit 26. 
The purpose of the current source circuit 26 is to pro- 
duce a current flow through the aforementioned UV/IR 
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source 28, where the amount of current is at least par- 
tially controlled by the voltage of the signal output from 
the summing circuit 24. Accordingly, when the simulator 
10 is powered, the current through the UV/IR source 28 
will either track the constant post burnout level signal 
voltage, or the ramping combined voltage associated 
with the post burnout level signal and the ramp genera- 
tor signal. In addition, the current source 26 is preferably 
adjustable so as to vary the rate at which the current 
through the UV/IR source 28 is increased in response 
to the increasing voltage of the ramping signal during 
the simulated launch and powered flight phases of a 
missile. Thus, even though the rise time of the voltage 
associated with the signal produced by the ramp gener- 
ator circuit 18 is always the same, the rise time of the 
current through the UV/IR source 28 can be adjusted. 
By adjusting the rise time of the current through the UV/ 
IR source 28, the simulated speed of convergence of a 
missile can be varied. For example, the rise time would 
be decreased, thereby increasing the rate at which the 
current through the UV/IR source 28 increases, to sim- 
ulate a missile converging more quickly towards the 
launch detection and tracking device. This results be- 
cause the amount of IR radiation produced by the UV/ 
I R source 28 increases as the current through it increas- 
es. Conversely, the simulated speed of missile conver- 
gence can be made slower by increasing the rise time 
of the current through the UV/IR source 28. In this way, 
a variety of missiles with different characteristic veloci- 
ties, or a particular missile being launched at varying 
distances from the launch detection and tracking sys- 
tem, can be simulated. 

[0026] The preferred implementation of the current 
source 26 is shown in Fig. 5. Essentially, this preferred 
circuit includes an error amplifier 126 having its non-in- 
verting input tied to the output of the summing circuit 24 
and its output tied to the gate of an enhancement mode 
MOSFET 128 (e.g. IRF150). The drain of the MOSFET 
128 is connected through the UV/IR source 28 to the 
simulator's voltage source (Vcq). The source of the 
MOSFET 128 is connected to simulator ground through 
a resistor 1 30. The non-inverting input to a variable gain 
differential amplifier 132 is connected between the 
MOSFET 128 and the resistor 130, while the inverting 
input of the amplifier 132 is connected between the re- 
sistor 1 30 and ground. The gain of the amplifier 132 is 
made variable via a RC feedback circuit consisting of a 
fixed capacitor 1 34 and a variable resistor 1 36. The gain 
is adjusted by varying the resistance of the variable re- 
sistor 136. The output of the variable gain differential 
amplifier 132 is connected to the inverting input of the 
aforementioned error amplifier 126. In addition to the 
above-described elements, various resistors of appro- 
priate resistances are employed in the circuit between 
the major elements for bias matching purposes. Also, a 
RC circuit having an appropriate RC time constant is in- 
corporated at the non-inverting inputs to the amplifiers 
126, 132 to filter out any high frequency noise that may 



be introduced into the circuit from outside sources, such 
as by radio frequency (RF) signals in the vicinity. The 
capacitor providing feedback to the inverting input of the 
error amplifier 126 is included for the same reason. 
5 [0027] The voltage of the signal output from the error 
amplifier 126 is used to control the amount of current 
that is allowed to flow through the UV/IR source 28, and 
so, the amount of UV and IR emitted from the source 
28. The higher the voltage, the more current that is al- 
io lowed to flow, up to the point where the MOSFET 128 
is fully saturated. At that point the current flow becomes 
maximum. The output of the error amplifier 126 will at- 
tempt to drive the output of the differential amplifier 1 32 
to match that of the summed signal (i.e. the error ampli- 
15 fier will attempt to eliminate any difference in voltage be- 
tween its inputs). In other words, the output of the error 
amplifier 1 26 will have sufficient voftage to create a cur- 
rent flow through the resistor 1 30 so that the difference 
in voltage between the inputs to the differential amplifier 
20 1 32, times its gain, will produce an output which equals 
the voltage of the summed signal. Thus, when the 
summed signal corresponds to the constant post bum- 
out signal, the output form the error amplifier 1 26 will be 
constant, thereby producing a constant current flow 
25 through the UV/IR source 28. This current flow will pro- 
duce an IR level which equates to the minimum IR sig- 
nature of the missile being simulated (as set by the volt- 
age of the post burnout level circuit signal). However, 
when the summed signal includes the ramping signal 
30 from the ramp generator circuit 1 8, the output from the 
differential amplifier 132 will always lag behind the 
summed signal, and the error amplifier 126 will contin- 
uously increase its output voltage in an attemptto equal- 
ize the difference. Accordingly, the current through the 
35 UV/IR source 28 will also continuously increase. 

[0028] It can also be seen that by adjusting the gain 
of the differential amplifier 1 32, thecurrent level required 
to drive its output to match the summed signal will also 
change. The capacitor 134, variable resistor 136, and 
40 resistor 130 are preferably chosen so that a desired 
range of possible gain values can be achieved. In addi- 
tion, it is preferred that at a predetermined point in the 
resistance range of the variable resistor 1 36, the rate of 
voltage increase in the error amplifier output matches 
45 the rate of increase in the ramping summed signal. For 
example, the capacitor 134, variable resistor 136, and 
resistor 1 30 could be chosen such that a 1 0 to 1 increase 
or decrease in gain can be achieved by adjusting the 
variable resistor 136. In this example, a gain of one (1) 
so could represent the balance point, and the gain could 
be increased to ten (10), or decreased to one-tenth 
(1/10). When the gain is increased above the balance 
point, it takes less of an increase in voltage to drive the 
differential amplifier's output to match that of the 
55 summed signal. Conversely, when the gain of the differ- 
ential amplifier 132 is decreased below the aforemen- 
tioned balance point, it will take more of an increase in 
the voltage of the error amplifier's output to equalize the 
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error amplifier's input signals. Because of the above-de- 
scribed relationship, if the gain is increase above the 
balance point, the current flow will increase at a rate 
slower than the voltage of the summed signal and if the 
gain is decreased below the balance point, the current 
flow will increase at a faster rate than the voltage of the 
summed signal. Thus, by adjusting the gain of the dif- 
ferential amplifier 132, the apparent speed of missile 
convergence can be varied to match the particular mis- 
sile being simulated because the faster the current rises, 
the faster the apparent convergence. 
[0029] The first line in Fig. 7 depicts the current flow 
produced by the current source 26 where the gain of the 
adjustable amplifier 132 has been set to cause a nomi- 
nal current rise. Specifically, the nominal current rise is 
one which closely matches the increase of voltage in the 
ramping summed signal. As can be seen, the current 
rises from a low level, associated with the post burnout 
level signal, to a maximum at the end of the "low" timer 
signal period, and then falls back down. The MOSFET 
128 is preferably chosen so that at this nominal current 
rate, it is fully activated only at the current level which 
causes an IR output consistent with the aforementioned 
maximum expected at the end of the simulated powered 
flight phase of the missile (as set by the ramp generator 
signal). The second line in Fig. 7 depicts the current flow 
produced by the current source 26 where the gain of the 
adjustable amplifier 132 has been set to cause a rela- 
tively quick current rise (thereby simulating a fast con- 
verging missile). As can be seen, the current rises from 
a low level, associated with the post burnout level signal, 
to a maximum about three-quarters of the way through 
the "low" timer signal period. Thereafter, the MOSFET 
128 is fully saturated and the current level remains at 
the maximum value until the end of the timer signal pe- 
riod, at which time it drops back to the original low cur- 
rent level. This second current profile mimics a high ve- 
locity missile, or one which is launched relatively close 
to the launch detector and tracking system, and which 
reaches the target before the end of its powered flight 
time. The third line in Fig. 7 shows the current flow pro- 
duced by the current source 26 where the gain of the 
adjustable amplifier 132 has been set to cause a rela- 
tively slow current rise. Specifically, a current rise slower 
than the increase of voltage in the ramping summed sig- 
nal. As can be seen, the current rises from a low level, 
associated with the post burnout level signal, to a max- 
imum at the end of the "low" timer signal period, and 
then falls back down. In this case, the MOSFET 128 is 
never fully activated. In addition, the maximum current 
flow is below that which would have produce the maxi- 
mum expected IR signature of the simulated missile. 
This third current profile mimics a low velocity missile, 
or one which is launched from a relatively long distance 
from the launch detector and tracking system, and one 
whose motor burned out prior to reaching the distance 
from the system where a maximum IR signature would 
have been seen. These three current profiles exemplify 



the three gain conditions of the differential amplifier, i.e. 
where the gain is such that the current rises at the same 
rate as the voltage of the summed signal, where the gain 
is such that the current rises faster than the voltage of 
5 the summed signal, and where the gain is set so that 
the current rises slower than the voltage of the summed 
signal. 

[0030] It should also be noted that adjusting the gain 
of the amplifier 132 to increase or decrease the current 
w rise time will also effect the current levels during the pre- 
punch and post burnout phases of the missile simula- 
tion. Accordingly, this effect must be taken into consid- 
eration when setting the post burnout level circuit 22. 
The post burnout level circuit 22 must be adjusted so 
is that its signal voltage results in the desired current flow 
(and so the desired UV and IR outputs) forthe particular 
preset gain of the amplifier 1 32 in the current source 26. 
[0031] As alluded to above, the UV/IR source 28 
shown in Fig. 1 produces increasing levels of both UV 
20 and IR radiation, as the current through the source 28 
increases. Thus, the output from the UV/IR source 28 is 
controlled by the current source 26. Further, the UV/IR 
source 28 is chosen so that the current flow allowed by 
the current source 26 in response to the presence of 
25 only the constant post burnout level circuit signal volt- 
age, produces a UV radiation output level below that 
necessary to trigger the launch sensor of the missile 
launch detection and tracking system being employed. 
It is noted that the IR radiation from the source 28 is 
30 irrelevant at this point in the simulation since the afore- 
mentioned system will not begin tracking IR emissions 
until after a launch is detected. Only once the timer 12 
is activated and the resulting ramp generator circuit sig- 
nal causes the current source 26 to increase the current 
35 flow through the UV/IR source 28, does the UV radiation 
from the UV/IR source 28 exceed the missile launch de- 
tection and tracking system's UV launch threshold. 
Thereafter, the system's IR tracking device is activated 
and the increasing IR output from the source 28 detect- 
40 ed, thereby simulating the powered flight phase of the 
missile. At this point, the UV output from the source 28 
becomes irrelevant. Finally, when the timer signal is ter- 
minated, the current through the UV/IR source 28 drops 
back down to track the post burnout level. The UV/IR 
45 source 28 is also chosen so that the same current level 
initially producing a UV radiation level below the em- 
ployed missile launch detection and tracking system's 
launch threshold, now produces IR levels which approx- 
imately mimic the minimum post burnout phase IR sig- 
50 nature of the missile being simulated. 

[0032] It has been found that commercially available 
halogen lamps used in automobile headlights (e.g. H4) 
will produce the above-described levels of UV and IR 
emissions, i.e. UV emissions at a particular current level 
55 which are below the launch detection threshold of many 
known missile launch detection and tracking systems, 
but which also produces IR levels at this same current 
level that emulate the minimum post burnout IR signa- 
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ture of a variety of known missile types. An additional 
advantage of using these halogen lamps is that once 
the ramping signal from the ramp generator circuit 1 8 is 
terminated, thereby dropping the current flow through 
the lamp to the level corresponding to the post burnout 
signal, the lamp goes through a cooling phase where 
the IR emissions gradually decrease to the desired min- 
imum value. This cooling phase mimics the IR signature 
of a missile once its motor is burned out or shut down. 
Finally, it has been found that these same halogen 
lamps will produce sufficient IR emissions at higher cur- 
rents to accurately mimic the powered flight phase IR 
signatures of many different missiles. 
[0033] It is noted that the reason behind the afore- 
mentioned preference that a low level current flow 
through the UV/IR source 28 prior to the initiation of the 
timer 1 2 is to "warm up" the source 28. It has been found 
that a significant delay between timer activation and the 
production of sufficient UV to simulate missile launch 
can occur when using the aforementioned halogen 
lamps. However, if such a lamp has a low level "warm- 
ing" current flowing through it, this delay is reduced sig- 
nificantly. It is further noted that the UV/IR source 28 is 
preferably chosen so that it produces the necessary IR 
levels at the aforementioned post burnout level current 
to accurately mimic the minimum post burnout IR signa- 
ture of the missile being simulated, while also producing 
UV levels as close to the triggering threshold of the mis- 
sile launch detection and tracking system as possible. 
This preferred UV/IR source selection will preclude any 
significant portion of the ramping signal from the ramp 
generator circuit 1 8 having to be used to initiate the sim- 
ulated launch, thus causing an unnecessary delay be- 
tween the initiation of the timer 12 and the launch de- 
tection by the system. 

[0034] The exact UV and I R levels that the simulator 
10 is capable of producing depend not only on the cho- 
sen UV/IR source, but also on the simulator voltage 
source (Vcc). It has been found that the preferred hal- 
ogen lamps can produce UV and IR levels sufficient to 
simulate the launch and flight characteristics of various 
known missiles using a voltage supply capable of pro- 
ducing voltages in the range of 7 to 15 volts. Voltages 
in this range can be supplied by a DC power supply, 
however, employing batteries is also an option. The bat- 
tery option has the advantage of making the simulator 
1 0 more portable so that it can be readily used at remote 
sites without any necessity of being connected to a pow- 
er cable. Using the battery option also makes it easier 
to mount the simulator 1 0 to moving objects, such as a 
ground vehicle or rotating arm, should this be required 
to more accurately simulate the incoming missile. 



Claims 

1 . An apparatus for simulating emissions of an incom- 
ing missile as sensed by a missile launch detection 
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and tracking system, the apparatus comprising: 

- an emitter capable of producing levels of radi- 
ation in proportion to an amount of current flow- 
ing to the emitter, wherein the emitted levels of 
radiation simulate a launch detection, a pow- 
ered flight phase and a post burnout phase of 
the emissions of the incoming missile; 

- current source means for controlling the 
amount of current flow to the emitter dependent 
upon a voltage level input into the current 
source means; 

- means for generating the voltage level 

characterized in that 

- the emissions are in the ultraviolet (UV) and in 
the infrared (IR) zone of the electromagnetic 
spectrum, and that 

- the voltage level represents a missile UV and 
IR profile signal, said signal comprising, 

- a ramping portion having a substantially linearly 
increasing voltage level rising to a prescribed 
maximum voltage level over a prescribed time 
period, the ramping portion describing the 
launch detection and powered flight phase of 
the missile and 

- a constant portion following the ramping portion 
and exhibiting a prescribed minimum voltage 
level, the constant portion describing the post 
burnout phase of the missile 

2. The apparatus of Claim 1 , wherein the generating 
means comprises: 

means for adjustably setting the prescribed 
minimum voltage level; 

means for adjustably setting the prescribed 
maximum voltage level; and,' 
means for adjustably setting the prescribed 
time period. 

3. The apparatus of Claim 1 , wherein the generating 
means comprises means for initiating the ramping 
portion of the missile UV and IR profile signal upon 
a command from a user of the simulating apparatus. 

4. The apparatus of Claim 1 , wherein the current 
source means comprises means for adjustably set- 
ting the amount of current flow to the emitter such 
that the current flow one of (i) increases at the same 
rate as, (ii) increases more quickly than, or (iii) in- 
creases more slowly than , the voltage of the missile 
UV and IR profile signal. 

The apparatus of Claim 1, wherein the generator 
means comprises: 
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ramp generator means for generating the ram- 
ping portion of the missile U V and I R profile sig- 
nal in response to an inputted timing signal, 
wherein the ramping portion rises from a mini- 
mum voltage level at a beginning of the timing 
signal to the prescribed maximum at the end of 
the timing signal; 

post burnout level means for generating the 
constant portion of the missile UV and IR profile 
signal; and, 

summing means for combining the ramping 
portion and constant portion of the missile UV 
and IR profile signal such that the voltages 
thereof are summed, and for inputting the sig- 
nal to the current source means. 

The apparatus of Claim 5, further comprising timing 
means for providing the timing signal to the ramp 
generator means, said timing signal having a pre- 
scribed duration controlled by the timing means. 

The apparatus of Claim 6, further comprising trig- 
gering means for initiating the inputting of the timing 
signal from the timing means to the ramp generator 
means upon a command from a user of the simu- 
lating apparatus. 

The apparatus of Claim 3, wherein the initiating 
means comprises means for receiving said user 
command from a remote location. 
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tiate the ramping portion of the missile UV and IR 
profile signal. 

13. The apparatus of Claim 9, wherein: 

the receiving means further comprises, 

a wireless receiver, and 

means for electrically isolating the receiver 

from the switch; and, 

the user command additionally comprises a 
wireless communication with said receiver. 

1 4. The apparatus of Claim 1 1 further comprising a self 
contained power source resident in the simulating 
apparatus, thereby making the apparatus portable. 



15. The apparatus of Claim 14, wherein the power 
20 source comprises batteries. 

1 6. The apparatus of Claim 1 , wherein the emitter is ca- 
pable of emitting UV radiation at a level exceeding 
a launch detection threshold of the missile launch 

25 detection and tracking system whenever the current 
flowing to the emitter depends upon a launch volt- 
age level exhibited by the ramping portion of the 
missile UV and IR profile signal. 



9. The apparatus of Claim 8, wherein: 

the receiving means comprises a switch locat- 
ed at said remote location; and, 
said user command comprises actuating the 
switch. 

10. The apparatus of Claim 9, wherein the switch, 
whenever activated, causes a negative going edge 
in a signal supplied to the initiating means from a 
voltage supply resident in the simulating apparatus, 
said negative going edge causing the initiating 
means to initiate the ramping portion of the missile 
UV and IR profile signal. 



30 17. The apparatus of Claim 16, wherein the emitter is 
further capable of emitting increasing IR radiation 
levels proportional to a rise in current flow depend- 
ent on the rise in voltage of the ramping portion of 
the missile UV and IR profile signal, said increasing 

35 IR radiation levels, after the launch voltage level is 
exceeded, simulating an increasing IR signature of 
the incoming missile during a powered flight phase. 

1 8. The apparatus of Claim 1 , wherein the emitter is ca- 
40 ' pable of emitting IR radiation at a level simulating a 
minimum IR signature associated with a post bum- 
out phase of the missile whenever the current flow- 
ing to the emitter depends solely on the constant 
portion of the missile UV and IR profile signal. 



45 



11. The apparatus of Claim 8, wherein: 

the receiving means comprises a wireless re- 
ceiver, and, 

the user command comprises a wireless com- 
munication with said receiver. 

12. The apparatus of Claim 1 1 wherein the wireless re- 
ceiver causes a negative going edge in a signal sup- 
plied to the initiating means by the receiver in re- 
sponse to the wireless communication, said nega- 
tive going edge causing the initiating means to ini- 
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1 9. The apparatus of Claim 1 , wherein the emitter is ca- 
" pable of emitting gradually decreasing IR radiation 
simulating a cooling phase of a missile following an 
end of a powered flight phase wheneverthe current 
flowing to the emitter depends on a portion of the 
missile UV and IR profile signal corresponding to 
the transitions from the maximum voltage level of 
the ramping portion of the signal to the minimum 
voltage level of the constant portion of the signal. 
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20. The apparatus of Claim 1 , wherein the missile UV 
and IR profile signal generated by the generating 
means further comprises a pre-launch portion pre- 
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ceding the ramping portion of the signal for placing 
the emitter in a state of readiness. 

21. The apparatus of Claim 20, wherein the prelaunch 
portion of the missile UV and IR profile signal ex- 
hibits the prescribed minimum voltage level. 

22. The apparatus of Claim 21 , wherein the emitter is 
further capable of emitting UV radiation at a level 
below a launch detection threshold of the missile 
launch detection and tracking system whenever the 
current flowing to the emitter depends solely on the 
prescribed minimum voltage level of the pre-launch 
portion of the missile UV and IR profile signal. 

23. The apparatus of Claim 22 t wherein the emitter is 
further capable of emitting UV radiation at a level 
exceeding the launch detection threshold of the 
missile launch detection and tracking system when- 
ever the current flowing to the emitter depends on 
a launch voltage level exhibited by the ramping por- 
tion of the missile UV and IF profile signal. 

24. The apparatus of Claim 23, wherein the launch volt- 
age level is greater than, but not substantially ex- 
ceeding, the prescribed minimum voltage level 
whenever the emitter is in said state of readiness. 

25. The apparatus of Claim 1 , wherein the emitter is a 
halogen lamp. 

26. A method for simulating emissions of an incoming 
missile as sensed by a missile launch detection and 
tracking system, the method comprising the steps 
of: 

- emitting levels of radiation in proportion to an 
amount of current flowing to an emitter, wherein 
the emitted levels simulate the emissions of a 
launch detection, a powered flight phase and a 
post burnout phase of the incoming missile; 

- controlling the amount of current flow to the 
emitter dependent upon a voltage level input in- 
to the current source means; 

- generating the voltage level 

characterized in that 

- the emissions are in the ultraviolet (UV) and in 
the infrared (IR) zone of the electromagnetic 
spectrum, and that 

- the voltage level represents a missile UV and 
IR profile signal, said signal comprising, 

- a ramping portion having a substantially linearly 
increasing voltage level rising to a prescribed 
maximum voltage level over a prescribed time 
period, the ramping portion describing the 
launch detection and the powered flight phase 
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of the missile , and 
- aconstantportionfollowingthe ramping portion 
and exhibiting a prescribed minimum voltage 
level, the constant portion describing the post 
burnout phase of the missile 

27. The method of Claim 26, wherein the generating 
step comprises: 

adjustably setting the prescribed minimum volt- 
age level to simulate a minimum IR signature 
of the missile exhibited during a post burnout 
phase; 

adjustably setting the prescribed maximum 
voltage level to simulate a maximum IR signa- 
ture of the missile exhibited during a powered 
flight phase at a predetermined distance from 
the missile launch detection and tracking sys- 
tem; and, 

adjustably setting the prescribed time period to 
specify a powered flight phase duration asso- 
ciated with the missile. 



28. The method of Claim 26, wherein the generating 
25 step comprises initiating the ramping portion of the 

missile UV and IR profile signal upon a command 
from a user. 

29. The method of Claim 26, wherein the controlling 
30 step comprises adjustably setting the amount of 

current flow to the emitter such that the current flow 
one of (i) increases at the same rate as, (ii) increas- 
es more quickly than, or (iii) increases more slowly 
than, the voltage of the missile UV and IR profile 
35 signal. 

30. The method of Claim 28, wherein the initiating step 
comprises receiving said user command from a re- 
mote location. 

40 

31 . The method of Claim 26, wherein the emitting step 
comprises emitting UV radiation at a level exceed- 
ing a launch detection threshold of the missile 
launch detection and tracking system wheneverthe 

45 current flowing to the emitter depends upon a 
launch voltage level exhibited by the ramping por- 
tion of the missile UV and IR profile signal. 

32. The method of Claim 31 . wherein the emitting step 
so ' further comprises emitting increasing IR radiation 

levels proportional to a rise in current flow depend- 
ent on the rise in voltage of the ramping portion of 
the missile UV and IR profile signal, said increasing 
IR radiation levels, after the launch voltage level is 
55 exceeded, simulating an increasing IR signature of 
the incoming missile during a powered flight phase. 

33. The method of Claim 26, wherein the emitting step 
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comprises emitting IR radiation at a level simulating 
a minimum IR signature associated with a post 
burnout phase of the missile whenever the current 
flowing to the emitter depends solely on the con- 
stant portion of the missile UV and IR profile signal, s 

34. The method of Claim 26, wherein the emitting step 
comprises emitting gradually decreasing IR radia- 
tion simulating a cooling phase of a missile following 

an end of a powered flight phase whenever the cur- « 
rent flowing to the emitter depends on a portion of 
the missile UV and IR profile signal corresponding 
to the transitions from the maximum voltage level 
of the ramping portion of the signal to the minimum 
voltage level of the constant portion of the signal. « 

35. The method of Claim 26, wherein the missile UV 
and IR profile signal further comprises a pre-launch 
portion preceding the ramping portion of the signal 
for placing the emitter in a state of readiness. 
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36. The method of Claim 35, wherein the prelaunch por- 
tion of the missile UV and IR profile signal exhibits 
the prescribed minimum voltage level. 

37 The method of Claim 36, wherein the emitting step 
comprises emitting UV radiation at a level below a 
launch detection threshold of the missile launch de- 
tection and tracking system whenever the current 
flowing to the emitter depends solely on the pre- so 
scribed minimum voltage level of the pre-launch 
portion of the missile UV and IR profile signal. 

38. The method of Claim 37, wherein the emitting step 
further comprises emitting UV radiation at a level 35 
exceeding the launch detection threshold of the 
missile launch detection and tracking system when- 
ever the current flowing to the emitter depends on 

a launch voltage level exhibited by the ramping por- 
tion of the missile UV and IF profile signal. 

39. The method of Claim 38, wherein the launch voltage 
level is greaterthan, but not substantially exceeding 
the prescribed minimum voltage level wheneverthe 
emitter is in said state of readiness. 45 



triebsflugphase und eine Brennschlussfolge- 
phase der Emissionen des ankommenden 
Flugkorpers simulieren; 

- einer Stromquelleneinrichtung zum Steuem 
der Stromstarke des zum Emitter flieBenden 
Stroms in Abhangigkeit von einem in die Strom- 
quelleneinrichtung eingegebenen Spannungs- 
pegel; 

- einer Einrichtung zum Erzeugen des Span- 
nungspegels, 

dadurch gekennzeichnet, dass 

- die Emissionen in der Ultraviolett- (UV-) und In- 
frarot- (IR-) Zone des elektromagnetischen 
Spektrums liegen und dass 

- der Spannungspegel ein Flugkorper-UV- und 
-IR-Profilsignal reprasentiert, das folgendes 
aufweist: 

- einen Rampenteil mit im wesentlichen linear 
ansteigendem Spannungspegel, der uber ei- 
nen vorgeschriebenen Zeitraum bis auf einen 
vorgeschriebenen maximalen Spannungspe- 
gel steigt, wobei der Rampenteil die Startdetek- 
tier- und die Antriebsflugphase des Flugkor- 
pers beschreibt, und 

- einen Konstantteil im Anschluss an den Ram- 
penteil, der einen vorgeschriebenen Mindest- 
spannungspegel anzeigt und die Brenn- 
schlussfolgephase des Flugkorpers be- 
schreibt. 

2. Vorrichtung nach Anspruch 1 , bei der die Erzeu- 
gungseinrichtung aufweist: 

- eine Einrichtung zum justierbaren Einstellen 
des vorgeschriebenen Mindestspannungspe- 
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Patentanspriiche 

1 . Vorrichtung zum Simulieren von Emissionen eines 
von einem Flugkorperstartdetektier- und -verfol- 
gungssystem erfassten ankommenden Flugkor- 
pers, mit: 

- einem Emitter, der Strahlungspegel proportio- 55 
nal zu einer zum Emitter flieBenden Stromstar- 
ke erzeugen kann, wobei die ausgesandten 
Strahlungspegel eine Startdetektierung, An- 



- eine Einrichtung zum justierbaren Einstellen 
des vorgeschriebenen Hochstspannungspe- 
gels; und 

- eine Einrichtung zum justierbaren Einstellen 
des vorgeschriebenen Zeitraums. 

3. Vorrichtung nach Anspruch 1, bei der die Erzeu- 
gungseinrichtung eine Einrichtung zum Initiieren 
des Rampenteils des Flugkorper-UV- und -IR-Pro- 
filsignals in Reaktion auf einen von einem Benutzer 
der Simuliervorrichtung ausgegebenen Befehl auf- 
weist. 

4. Vorrichtung nach Anspruch 1, bei der die Strom- 
quelleneinrichtung eine Einrichtung zum justierba- 
ren Einstellen der Stromstarke des zum Emitter flie- 
Benden Stroms aufweist, so dass der Stromfluss 
entweder (i) mit der gleichen Rate steigt wie, (ii) 
schnellersteigtalsoder(iii) langsamer steigt als die 
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Spannung des Flugkorper-UV- und -IR-Profilsi- 
gnats. 

Vorrichtung nach Anspruch 1, bei der die Erzeu- 
gungseinrichtung aufweist: 

- eine Rampenerzeugungseinrichtung zum Er- 
zeugen des Rampenteils des Flugkorper-UV- 
und -IR-Profilsignals in Abhangigkeit von ei- 
nem eingegebenenTaklsignal, wobei der Ram- 
penteil von einem Mindestspannungspegel am 
Anf ang des Taklsignals auf das vorgeschriebe- 
ne Maximum am Ende des Taklsignals steigt; 

- eine Brennschlussfolgepegeleinrichtung zum 
Erzeugen des Konstantteils des Flugkorper- 
UV- und -IR-Profilsignals; und 

- eine Summiereinrichtung zum Kombinieren 
des Rampenteils und des Konstantteils des 
Flugkorper-UV- und -IR-Profilsignals, so dass 
die Spannungen dieserTeile summiert werden, 
und zum Eingeben des Signals in die Strom- 
quelleneinrichtung. 

Vorrichtung nach Anspruch 5, ferner mit einer Takt- 
einrichtung zum Zufuhren des Taklsignals zur Ram- 
penerzeugungseinrichtung, wobei das Taktsignal 
eine von der Takteinrichtung gesteuerte vorge- 
schriebene Dauer hat. 

\ Vorrichtung nach Anspruch 6, f emer mit einer Trig- 
gereinrichtung zum Initiieren der Eingabe des Takt- 
signals von der Takteinrichtung in die Rampener- 
zeugungseinrichtung in Reaktion auf einen vom Be- 
nutzer der Simuliervorrichtung ausgegebenen Be- 
fehl. 



22 

- die Empfangseinrichtung einen Funkempfan- 
ger aufweist; und 

- der vom Benutzer ausgegebene Befehl in 
Funkverbindung mit dem Empf anger steht. 

5 

12. Vorrichtung nach Anspruch 11, bei der der Funk- 
empfanger eine negativ verlaufende Flanke in ei- 
nem der Initiiereinrichtung vom Empfanger in Re- 
aktion auf die Funkverbindung zugefuhrten Signal 
w hervorruft, wobei die negativ verlaufende Flanke 
dafur sorgt, dass die Initiiereinrichtung den Ram- 
penteil des Flugkorper-UV- und -IR-Profilsignals in- 
itiiert. 

15 13. Vorrichtung nach Anspruch 9, bei der: 

- die Empfangseinrichtung ferner aufweist: 
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8. Vorrichtung nach Anspruch 3 t bei der die Initiierein- 
richtung eine Einrichtung zum Empfangen des vom 
Benutzer von einer entfemten Stelle ausgegebe- 
nen Befehls aufweist 

9. Vorrichtung nach Anspruch 8, bei der: 

- die Empfangseinrichtung einen an der entfem- 
ten Stelle befindlichen Schalter aufweist; und 

- der Schalter durch den vom Benutzer ausge- 
gebenen Befehl betatigt wird. 

10. Vorrichtung nach Anspruch 9, bei der der Schalter 
bei Aktivierung eine negativ verlaufende Flanke in 
einem der Initiiereinrichtung von einer in der Simu- 
liervorrichtung angeordneten Spannungsversor- 
gung zugefuhrten Signal hervorruft, wobei die ne- 
gativ verlaufende Flanke dafur sorgt, dass die Initi- 
iereinrichtung den Rampenteil des Flugkorper-UV- 
und -IR-Profilsignals initiiert. 

11. Vorrichtung nach Anspruch 8, bei der: 
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- einen Funkempfanger, und 

- eine Einrichtung zum elektrischen Isolie- 
ren des Empfangers gegen den Schalter, 
und 

der vom Benutzer ausgegebene Befehl ferner 
in Funkverbindung mit dem Empf anger steht. 

14. Vorrichtung nach Anspruch 1 , ferner mit einer aut- 
arken Energiequelie in der Simuliervorrichtung, so 
dass die Vorrichtung tragbar ist. 

15. Vorrichtung nach Anspruch 14, bei der es sich bei 
der Energiequelie urn Batterien handelt. 

16. Vorrichtung nach Anspruch 1, bei der der Emitter 
UV-Strahlung auf einem Pegel aussenden kann, 
der eine Startdetektierschwelle des Flugkorper- 
startdetektier- und -verfolgungssystems ubersteigt, 
wenn der zum Emitter flieBende Strom von einem 
Startspannungspegel des Rampenteils des Flug- 
korper-UV- und -IR-Profilsignals abhangig ist. 

17. Vorrichtung nach Anspruch 16, bei der der Emitter 
ferner steigende IR-Strahlungspegel proportional 
zu einem Anstieg des vom Anstieg der Spannung 
des Rampenteils des Flugkorper-UV- und -IR-Pro- 
filsignals abhangigen Stromflusses aussenden 
kann, wobei die steigenden IR-Strahlungspegel 
nach' Uberschreitung des Startspannungspegels 
eine steigende IR-Charakteristik des ankommen- 
den Flugkorpers in einer Antriebsfiugphase simu- 
lieren. 

18. Vorrichtung nach Anspruch 1, bei der der Emitter 
IR-Strahlung auf einem eine Mindest-IR-Charakte- 
ristik, die einer Brennschlussfolgephase des Flug- 
korpers zugeordnet ist, simulierenden Pegel aus- 
senden kann, wenn der zum Emitter flieBende 
Strom allein vom Konstantteil des Flugkorper-UV- 
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und -IR-Profilsignals abhangig ist. 



19 Vorrichtung nach Anspruch 1, bei der der Emitter 
eine allmahlich sinkende, eine Abkuhlphase eines 
Flugkorpers nach dem Ende einer Antriebsflugpha- * 
se simulierende IR-Strahlung aussenden kann, 
wenn der zum Emitter flieBende Strom von einem 
Teil des Flugkorper-UV- und -IR-Profilsignals ent- 
sprechend den Ubergangen vom Hochstspan- 
nungspegel des Rampenteils des Signals zum Mm- ™ 
destspannungspegel des Konstantteils des Signals 
abhangig ist. 

20. Vorrichtung nach Anspruch 1 , bei der das von der 
Erzeugungseinrichtung erzeugte Flugkorper-UV- 
und -IR-Profilsignal femer einen dem Rampenteil 
des Signals vorausgehenden Vorstartteil zum Ver- 
setzen des Emitters in Betriebsbereitschaft auf- 
weist. ^ 

21 Vorrichtung nach Anspruch 20, bei der der Vorstart- 
teil des Flugkorper-UV- und -IR-Profilsignals den 
vorgeschriebenen Mi ndestspan nungspegel auf- 



24 



starke, wobei die ausgesandten Pegel die 
Emissionen einer Startdetektierung, einer An- 
triebsflugphase und einer Brennschlussfolge- 
phase des ankommenden Flugkorpers simulie- 
ren; 

Steuem der Stromstarke des zum Emitter flie- 

Benden Stroms in Abhangigkeit von einem in 

die Stromquelleneinrichtung eingegebenen 

Spannungspegel; 

Erzeugen des Spannungspegels, 



dadurch gekennzeichnet, dass 



weist. 
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22 Vorrichtung nach Anspruch 21 , bei der der Emitter 
femer eine UV-Strahlung auf einem Pegel unter- 
halb einer Startdetektierschwelle des Flugkorper- 
startdetektier- und -verfolgungssystems aussen- 
den kann, wenn der zum Emitter flieBende Strom 
allein von dem vorgeschriebenen Mindestspan- 
nungspegel des Vorstartteils des Flugkorper-UV- 
und -IR-Profilsignais abhangig ist. 

23. Vorrichtung nach Anspruch 22, bei der der Emitter 35 
femer eine UV-Strahlung auf einem die Startdetek- 
tierschwelle des Flugkorperdetektier- und -verfol- 
gungssystems uberschreitenden Pegel aussenden 
kann wenn der zum Emitter flieBende Strom von 
einem Startspannungspegel des Rampenteils des 40 

Flugkorper-UV- und -IR-Signals abhangig ist. 

24 Vorrichtung nach Anspruch 23, bei der der Start- 
spannungspegel groBer ist als der vorgeschnebene 

Mindestspannungspegel, diesen aber nicht we- 

sentlich uberschreitet, wenn der Emitter in Betnebs- 

bereitschaft ist. 

25. Vorrichtung nach Anspruch 1 , bei der der Emitter ^ 
eine Halogenlampe ist. 

26 Verfahren zum Simulieren von Emissionen eines 
von einem Flugkorperstartdetektier- und -verfol- 
gungssystem erfassten ankommenden Flugkor- 
pers, mitfolgenden Schritten: 

- Aussenden von Strahlungspegeln proportional 
zu einer zu einem Emitter flieBenden Strom- 



- die Emissionen in der Ultraviolett- (UV-) und In- 
frarot- (IR-) Zone des elektromagnetischen 
Spektrums liegen und dass 

- der Spannungspegel ein Flugkorper-UV- und 
-IR-Profilsignal reprasentiert, das folgendes 
aufweist: 

- einen Rampenteil mrt im wesentlichen linear 
ansteigendem Spannungspegel, der uber ei- 
nen vorgeschriebenen Zeitraum bis auf einen 
vorgeschriebenen maximalen Spannungspe- 
gel steigt, wobei der Rampenteil die Startdetek- 
tier- und die Antriebsflugphase des Flugkor- 
pers beschreibt, und 

- einen Konstantteil im Anschluss an den Ram- 
penteil, der einen vorgeschriebenen Mindest- 
spannungspegel anzeigt und die Brenn- 
schlussfolgephase des Flugkorpers be- 
schreibt. 

27. Verfahren nach Anspruch 26, bei dem der Erzeu- 
gungsschritt folgende Schrftte umfasst 

- justierbares Einstellen des vorgeschriebenen 
Mindestspannungspegels zum Simulieren ei- 
ner MindesMR-Charakteristik des Flugkorpers 
in einer Brennschlussfolgephase; 

- justierbares Einstellen des vorgeschriebenen 
Hochstspannungspegels zum Simulieren einer 
maximalen IR-Charakteristikdes Flugkopers in 
einer Antriebsflugphase in einer vorbestimm- 
ten Distanz vom Rugkorperstartdetektier- und 
-verfolgungssystem; und 

- justierbares Einstellen des vorgeschriebenen 
Zeitraums zum Spezifizieren einer Antriebs- 
flugphasendauerfurden Flugkorper. 

28 Verfahren nach Anspruch 26, bei dem der Erzeu- 
gungsschritt das Initiieren des Rampenteils des 
Flugkorper-UV- und -IR-Profilsignals aufgrund ei- 
nes von einem Benutzer ausgegebenen Befehls 
umfasst. 

29 Verfahren nach Anspruch 26, bei dem der Steuer- 
schritt das justierbare Einstellen der Stromstarke 
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des zum Emitter flieBenden Stroms umfasst, derart, 
dass der Stromfluss entweder (i) mit der gleichen 
Ratesteigtwie, (ii)schnellersteigtalsoder(iii) lang- 
samer steigt als die Spannung des Flugkdrper-UV- 
und -IR-Profilsignals. 

30. Verfahren nach Anspruch 28, bei dem der Initiier- 
schrittdas Empfangen des Benutzerbefehls von ei- 
ner entfernten Stelle umfasst, 

31 . Verfahren nach Anspruch 26, bei dem der Aussen- 
deschritt das Aussenden einer UV-Strahlung auf ei- 
nem eine Startdetektierschwelle des Flugkorper- 
startdetektier- und -verfolgungssystems uber- 
schreitenden Pegel umfasst, wenn der zum Emitter 
flieBende Strom von einem Startspannungspegel 
des Rampenteils des Flugkorper-UV- und -IR-Pro- 
filsignals abhangig ist. 

32. Verfahren nach Anspruch 31 , bei dem der Aussen- 
deschritt f emer das Aussenden von proportional zu 
einem Anstieg des Stromflusses in Abhangigkeit 
vom Anstieg der Spannung des Rampenteils stei- 
genden IR-Strahlungspegeln umfasst, wobei die 
steigenden IR-Stahlungspegel nach Uberschreiten 
des Startspannungspegels eine ansteigende IR- 
Charakteristik des ankommenden Flugkorpers in 
einer Antriebsflugphase simulieren. 

33. Verfahren nach Anspruch 26, bei dem der Aussen- 
deschritt das Aussenden einer IR-Strahlung auf ei- 
nem Pegel umfasst, der eine einer Brennschlussfol- 
gephase des Flugkorpers zugeordnete Mindest-IR- 
Charakteristiksimuliert, wenn der zum Emitter flie- 
Bende Strom allein vom Konstantteil des Flugkor- 
per-UV- und -IR-Profilsignals abhangig ist. 

34. Verfahren nach Anspruch 26, bei dem der Aussen- 
deschritt das Aussenden einer allmahlich sinken- 
den IR-Strahlung, die eine Abkuhlphaseeines Flug- 
korpers nach dem Ende einer Antriebsflugphase si- 
muliert, umfasst, wenn der zum Emitter flieBende 
Strom von einem Teil des Flugkorper-UV- und -IR- 
Profilsignals entsprechend den Ubergangen vom 
Hochstspannungspegel des Rampenteils des Si- 
gnals auf den Mindestspannungspegel des Kon- 
stantteils des Signals abhangig ist. 

35. Verfahren nach Anspruch 26, bei dem das Flugkor- 
per-UV- und-IR-Profilsignal femer einen dem Ram- 
penteil des Signals vorangehenden Vorstartteil zum 
Versetzen des Emitters in Betriebsbereitschaft auf- 
weist. 

36. Verfahren nach Anspruch 35, bei dem der Vorstart- 
teil des Flugkorper-UV- und -IR-Profilsignals den 
vorgeschriebenen Mindestspannungspegel auf- 
weist. 



37. Verfahren nach Anspruch 36, bei dem der Aussen- 
deschritt das Aussenden einer UV-Strahlung bei ei- 
nem Pegel unterhalb einer Startdetektierschwelle 
des Flugkorperstartdetektier- und -verfolgungssy- 
5 stems umfasst, wenn der zum Emitter flieBende 
Strom allein vom vorgeschriebenen Mindestspan- 
nungspegel des Vorstartteils des Flugkorper-UV- 
und -IR-Profilsignals abhangig ist. 

10 38. Verfahren nach Anspruch 37, bei dem der Aussen- 
deschritt femer das Aussenden einer UV-Strahlung 
auf einem die Startdetektierschwelle des Flugkor- 
perstartdetektier- und -verfolgungssystems uber- 
schreitenden Pegel umfasst, wenn der zum Emitter 
is flieBende Strom von einem Startspannungspegel 
des Rampenteils des Flugkorper-UV- und -IR-Pro- 
filsignals abhangig ist. 



39. Verfahren nach Anspruch 38, bei dem der Start- 
spannungspegel groBer ist als der vorgeschriebene 
Mindestspannungspegel, diesen aber nicht we- 
sentlich uberschreitet, wenn der Emitter in Betriebs- 
bereitschaft ist. 
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Revendications 

1 . Dispositif pour simuler des emissions d'un missile 
arrivant, telles que detectees par un systeme de de- 
tection de lancement et de suivi de missile, 
comprenant : 

- un emetteur apte a produire des niveaux de 
rayonnement proportionnellement a une quan- 
tite de courant arrivant a Pemetteur, les niveaux 
emis de rayonnement simulant une detection 
de lancement, une phase de vol propulse et 
une phase apres extinction des emissions du 
missile arrivant; 

- des moyens formant source de courant pour 
commander la quantite du flux de courant en- 
voye a I'emetteur en fonction rfun niveau de 
tension arrivant dans les moyens formant sour- 
ce de courant; 

- des moyens pour produire le niveau de tension, 



caracterise en ce que 

les emissions s'effectuent dans la zone de ('ul- 
traviolet (UV) et dans la zone de Tinfrarouge 
(IR) du spectre electromagnetique, eten ceque 
le niveau de tension represente un signal de 
profit UV et IR de missile, ledit signal compre- 
nant 

une partie en rampe possedant un niveau de 
tension qui augmente essentiellement lineaire- 
ment, jusqu'a un niveau de tension maximum 
prescrit pendant un intervalle de temps present, 
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la partie en rampe ctecrivant la detection du Ian- 
cement et la phase de vol propulse du missile, 
et 

- une partie constante intervenant a la suite de 
la partie en rampe et presentant un niveau de 
tension minimum present, la partie constante 
decrivant la phase apres extinction du missile. 

2. Dispositif selon la revendication 1 , dans lequel les 
moyens pour produiree le niveau de tension 
comprennent : 

des moyens pour regler d'une maniere ajusta- 
ble le niveau de tension minimum prescrit; 
des moyens pour regler d'une maniere ajusta- 
ble le niveau de tension maximum prescrit; et 
des moyens pour regler d'une maniere ajusta- 
ble I'intervalle de temps prescrit. 

3. Dispositif selon la revendication 1 , dans lequel des 
moyens de production du niveau de tension com- 
prennent les moyens pour declencher la partie en 
rampe du signal de profil UV et IR du missile lors 
d'une commande emanant d"un utilisateur du dis- 
positif de simulation. 

4. Dispositif selon la revendication 1 , dans lequel les 
moyens formant source de courant comprennent 
des moyens pour regler d'une maniere ajustable, la 
quantite de flux de courant envoyee a I'emetteur de 
sorte que le flux de courant soit (i) augmente a la 
meme cadence, soit (ii) augmente plus rapidement, 
soit (iii) augmente plus lentement que la tension du 
signal de profii UV et IR du missile. 

5. Dispositif selon la revendication 1 , dans lequel les 
moyens pour produire le niveau de tension 
comprennent : 

des moyens formant generateur de signaux en 
rampe pour produire la partie en rampe du si- 
gnal de profil UV et IR du missile en reponse a 
un signal de cadencement introduit, la partie en 
rampe augmentant depuis un niveau de ten- 
sion minimum au debut du signal de cadence- 
ment jusqu'au maximum prescrit a la fin du si- 
gnal de cadencement; 

des moyens de production du niveau de post- 
extinction pour produire la partie constante du 
signal de profil UV et IR du missile; et 
des moyens de sommation pour combiner la 
partie en rampe et la partie constante du signal 
de profil UV et IR du missile de sorte que leurs 
tensions sont additionnees, et pour introduce 
le signal dans les moyens formant source de 
courant. 



outre des moyens de cadencement pour d6livrer le 
signal de cadencement pour les moyens formant 
generateur en rampe, ledit signal de cadencement 
ayant une duree prescrite reglee par les moyens de 
5 cadencement. 

7. Dispositif selon la revendication 6, comprenant en 
outre des moyens de declenchement pour declen- 
cher I'entree du signal de cadencement depuis des 
w moyens de cadencement jusqu'aux moyens for- 
mant generateur de signaux en rampe lore d'une 
commande emanant d'un utilisateur du dispositif de 
simulation. 



6. Dispositif selon la revendication 5, comportant en 



15 8. Dispositif selon la revendication 3, dans lequel les 
moyens de declenchement comprennent des 
moyens pour recevoir ladite commande d'utilisateur 
a partir d'un emplacement distant. 

20 9. Dispositif selon la revendication 8, dans lequel : 

les moyens de reception comprennent un inter- 
rupteur situe au niveau dudit emplacement dis- 
tant; et 

25 ladite commande d'utilisateur comprend rac- 

tionnement de I'interrupteur. 

1 0. Dispositif selon la revendication 9, dans lequel, cha- 
que fois qu'il est active, I'interrupteur fait apparattre 

30 un flanc devenant negatif dans un signal envoye 
aux moyens de declenchement a partir d'une sour- 
ce de tension qui reside dans le dispositif de simu- 
lation, ledit flanc devenant negatif amenant les 
moyens de declenchement a declencher rappari- 
35 tion de la partie en rampe du signal de profil UV et 
IR du missile. 

11. Dispositif selon la revendication 8, dans lequel : 



40 les moyens de reception comprennent un re- 

cepteur sans fil; et 

la commande d'utilisateur comprend une com- 
munication sans fil avec ledit recepteur. 

45 12. Dispositif selon la revendication 11 , dans lequel le 
recepteur sans fil fait apparaltre un flanc devenant 
negatif dans un signal envoye aux moyens de de- 
clenchement par le recepteur en reponse a la com- 
munication sans fil, ledit flanc devenant negatif 

so amenant les moyens de declenchement a declen- 
cher I'apparition de la partie en rampe du signal de 
profil UV et IR du missile. 

13. Dispositif selon la revendication 9, dans lequel : 

les moyens de reception comprennent en outre 
un recepteur sans fil, et 
des moyens pour isoler electriquement le re- 
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cepteur vis-a-vis de P interrupted; et 
la commande d'utilisateur comprend en outre 
une communication sans fii avec ledit recep- 
teur. 

14. Dispositif selon la revendication 1, comportant en 
outre une source d'energie autonome, qui reside 
dans le dispositif de simulation, ce qui rend le dis- 
positif portable. 

15. Dispositif selon la revendication 14, dans lequel la 
source d'energie comprend des batteries. 

16. Dispositif selon la revendication 1, dans lequel 
I'emetteur est capable cfemettre un rayonnement 
ultraviolet a un niveau depassant un seuil de detec- 
tion de lancement du systeme de detection de Ian- 
cement et de suivi de missile, chaque fois que le 
courant envoye a I'emetteur depend du niveau de 
tension de lancement foumi par la partie formant 
rampe du signal de profil UV et IR du missile. 

17. Dispositif selon la revendication 16, dans lequel 
I'emetteur est en outre capable cfemettre des ni- 
veaux de rayonnement infrarouge croissants, pro- 
portionnels a un accroissement du flux de courant 
en fonction de I'accroissement de la tension de la 
partie en rampe du signal de profil UV et IR du mis- 
sile, lesdits niveaux de rayonnement IR croissants 
simulant apres le depassement d'un niveau de ten- 
sion de lancement, une signature IR croissante du 
missile arrivant pendant une phase de vol propulse. 

18. Dispositif selon la revendication 1, dans lequel 
I'emetteur peut emettre un rayonnement IR a un ni- 
veau simulant une signature IR minimale associee 
a une phase apres extinction du missile chaque fois 
que le courant envoye a I'emetteur depend unique- 
ment de la partie constante du signal de profil UV 
et IR du missile. 

19. Dispositif selon la revendication 1, dans lequel 
I'emetteur peut emettre graduellement un rayonne- 
ment IR decroissant, qui simule une phase de re- 
f roidissement d'un missile apres une fin d'une pha- 
se de vol propulse, chaque fois que le courant en- 
voye a Pemetteur depend d'une partie du signal de 
profil UV et IR du missile correspondant a des tran- 
sitions depuis le niveau de tension maximum de la 
partie en rampe du signal Jusqu'au niveau de ten- 
sion minimum de la partie constante du signal. 

20. Dispositif selon la revendication 1, dans lequel le 
signal de profil UV et IR du missile produit par les 
moyens de production du niveau de tension com- 
prennent en outre une partie avant lancement qui 
precede la partie en rampe du signal pour placer 
I'emetteur dans un etat pret. 



21. Dispositif selon la revendication 20, dans lequel la 
partie avant lancement du signal de profil UV et IR 
du missile presente un niveau de tension minimum 
present. 

22. Dispositif selon la revendication 21, dans lequel 
I'emetteur est en outre capable cfemettre un rayon- 
nement ultraviolet a un niveau inferieur a un seuil 
de detection du lancement du systeme de detection 

w de lancement et de suivi du missile chaque fois que 
le courant envoye a I'emetteur depend uniquement 
du niveau de tension minimum prescrit de la partie 
avant lancement du signal de profil UV et I R du mis- 
sile. 

15 

23. Dispositif selon la revendication 22, dans lequel 
l'6metteur est en outre capable cfemettre un rayon- 
nement UV a un niveau depassant la tension de de- 
tection de seuil du systeme de detection de lance- 

20 ment et de suivi du missile, chaque fois que le cou- 
rant envoy6 a I'emetteur depend d'un niveau de ten- 
sion de lancement presente par la partie en rampe 
du signal de profil UV et IR du missile. 

25 24. Dispositif selon la revendication 23, dans lequel le 
niveau de tension de lancement est superieur, sans 
toutefois le depasser fortement, au niveau de ten- 
sion minimum prescrit chaque fois que I'emetteur 
est situ6 dans ledit etat pret. 

30 

25. Dispositif selon la revendication 1, dans lequel 
I'emetteur est une lampe a halogene. 

26. Precede pour simuler des emissions d'un missile 
35 arrivant, telles que detect6es par un systeme de de- 
tection de lancement et de suivi de missile, le pro- 
cede comprenant les etapes consistant a : 
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emettre des niveaux de rayonnement propor- 
tionnellement a une quantite de courant envoye 
a un emetteur, les niveaux emis simulant les 
emissions d'une detection de lancement, une 
phase de vol propulse et une phase apres ex- 
tinction du missile arrivant; 
commander la quantite du flux de courant en- 
voye a Pemetteur en fonction d'une entree de 
niveau de tension arrivant dans les moyens for- 
mant source de courant; 
produire le niveau de tension; 

caracterise en ce que 

les emissions s'effectuent dans Puttraviolet 
(UV) dans la zone de I'ultraviolet (UV) et dans 
la zone de I'infrarouge (IR) du spectre electro- 
magnetique, et en ce que 
le niveau de tension represente un signal de 
profil UV et IR de missile, ledit signal compre- 
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nant 

- une partie en rampe possedant un niveau de 
tension qui augmente essentiellement lineaire- 
ment, jusqu'a un niveau de tension maximum 
present pendant un intervalle de temps present, 
la partie en rampe decrivant la detection du Ian- 
cement et ia phase de vol propulse du missile, 

et . 

- une partie constante intervenant a la suite de 
la partie en rampe et presentant un niveau de 
tension minimum present, la partie constante 
decrivant la phase apres extinction du missile. 

27. Procede selon la revendication 26, selon lequel 
I'etape de production du niveau de tension consiste 
a: 

regler de maniere ajustable le niveau de ten- 
sion minimum present poursimuler une signa- 
ture infrarouge minimale du missile, presentee 
pendant une phase apres extinction; 
regler de maniere ajustable le niveau de ten- 
sion maximum present pour simuler une signa- 
ture infrarouge maximale du missile, presentee 
pendant une phase de vol propulse a une dis- 
tance predeterminee du systeme de detection 
de lancement et de suivi du missile; et 
regler de maniere ajustable Tintervalle de 
temps present pour specifier une duree d'une 
phase de vol propulse associee au missile. 

28. Procede selon la revendication 26, selon lequel 
I'etape de production du niveau de tension com- 
prend le declenchement de la partie en rampe du 
signal de profit UV et IR du missile lors rfune com- 
mande provenant d'un utilisateur. 

29. Procede selon la revendication 26, selon lequel 
I'etape de commande comprend le reglage d'une 
maniere ajustable de la quantite de courant en- 
voyee a I'emetteur de telle sorte que le flux de cou- 
rant soit (i) augmente a la meme cadence, sort (u) 
augmente plus rapidement, soit (Hi) augmente plus 
lentement que la tension du signal de profil UV et 
IR du missile. 

30 Procede selon la revendication 26, selon lequel 
I'etape de declenchement comprend la reception de 
ladite commande d'utilisateur a partir d'un empla- 
cement distant. 



31. Procede selon la revendication 26, selon lequel 
I'etape demission comprend remission d'un rayon- 
nement ultraviolet a un niveau depassant un seuil 
de detection de lancement du systeme de detection 
de lancement et de suivi du missile chaque fois que 
le courant envoye a I'emetteur depend d'un niveau 
de tension de lancement presente par la partie en 
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rampe du signal de profil UV et IR du missile. 

Procede selon la revendication 31 , selon lequel 
Tetage d'emission comporte en outre une emission 
5 de niveaux de rayonnement infrarouge proportion- 
nels a un accroissement du flux de courant en fonc- 
tion de la montee de la tension de la partie en rampe 
du signal de profil UV et IR du missile, lesdits ni- 
veaux de rayonnement infrarouge qui augmentent 
w simulant, une fois que le niveau de la tension de 
lancement est depasse, une signature infrarouge 
croissante du missile arrivant pendant une phase 
de vol propulse. 

is 33 Proced6 selon la revendication 26, selon lequel 
" i'etape d'emission comprend remission d'un rayon- 
nement infrarouge a un niveau simulant une signa- 
ture infrarouge minimale associee a une phase de 
post-extinction du missile chaque fois que le cou- 
20 rant envoye a I'emetteur depend uniquement de la 
partie constante du signal de profil UV et IR du mis- 
sile. 
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34. Procede selon la revendication 26, selon lequel 
I'etape d'emission comprend remission d'un rayon- 
nement infrarouge, qui diminue gradueliement et si- 
mule une phase de refroidissement d'un missile 
apres la fin d'une phase de vol propulse, chaque 
fois que le courant envoye a l'6metteur depend 
d'une partie du signal de profil UV et IR du missile 
correspondant aux transitions depute le niveau de 
tension maximum de la partie en rampe du signal 
jusqu'au niveau de tension minimal de la partie 
constante du signal. 

35 Procede selon la revendication 26, selon lequel le 
signal de profil UV et IR du missile comprend en 
outre une partie se situant avant le lancement, qui 
precede la partie en rampe du signal pour placer 
I'emetteur dans un etat pret. 

36 Procede selon la revendication 35, selon lequel la 
partie avant lancement du missile du signal de profil 
UV et IR du missile presente le niveau de tension 
minimal present. 

37. Procede selon ia revendication 36, selon lequel 
I'etape d'emission comprend une emission de 
rayonnement ultraviolet a un niveau inferieur a un 
seuil de detection de lancement du systeme de de- 
tection de lancement et de suivi du missile, chaque 
fois que le courant envoye a I'emetteur depend uni- 
quement du niveau de tension minimum present de 
la partie avant lancement du signal de profil UV et 
55 IR du missile. 

38. Procede selon la revendication 37, dans lequel 
I'etape d'emission comprend en outre remission 
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d'un rayonnement ultraviolet a un niveau depassant 
le seuil de detection de lancement du systeme de 
detection de lancement et de suivi du missile cha- 
que fois que le courant envoye a I'emetteur depend 
d'un niveau de tension de lancement presente par * 
la partie en rampe du signal de profil UV et IR du 
missile. 

Procede selon la revendication 38, selon lequel le 
niveau de tension de lancement est superieur, sans « 
toutefois le depasser fortement, au niveau de ten- 
sion minimum present chaque fois que I'emetteur 
est dans ledit 6tat pr§t. 
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